The gram-positive organism, Staphylococcus aureus, differs from all the gram-negative bacteria so far studied in its extensive employment of the phosphoenolpyruvate (PEP) phosphotransferase system (10) for the transport and metabolism of carbohydrates. For example, lactose and galactose, which are concentrated as the free sugar in Escherichia coli by the classical permease systems (cf. 8, 9) are acted upon by the phosphotransferase system in S. aureus (5, 7) . It has been alleged that glycerol too is dissimilated by the PEP-dependent system in S. aureus (6) . If true, this would be the first example in which the three-carbon compound is phosphorylated at the expense of PEP rather than adenosine triphosphate (ATP; see reference 12). The experiment to be described was undertaken to ascertain this point.
S. aureus strain "Wally," isolated from a patient at the Childrens Hospital Medical Center in Boston by Lynn Harding in the laboratory of David Smith, was grown in mineral medium (11) with 0.02 M glycerol or 0.01 M mannitol as principal carbon source supplemented with thiamine (20 Ag/ml), biotin (10 ,ug/ml), nicotinamide (50 ug/ml), methionine (50 Ag/ml), and 0.01% casein hydrolysate. Escherichia coli K-12 strain 1 (4) was grown on glycerol or mannitol without the other supplements. The cells were harvested at late exponential phase by centrifugation, washed once with the mineral medium, and recollected as a pellet. Cell disruption in both cases was carried out by grinding the pellet with alumina (three times the wet weight of cells). The mixture was suspended in mineral medium (15 ml/g of fresh cells), and the debris was removed by centrifugation at 1,000 x g for 20 min. The decanted supernatant fraction was used for assays.
Samples of crude extracts were incubated at 25 C for 15 min in 0.06 M tris(hydroxy-880 methyl)aminomethane at pH 7.5 and 10 mM MgCl2 with either 10-4 M "4C-glycerol (0.5 Ci/mole; purchased from New England Nuclear Corp.) or 14C-mannitol (2.5 Ci/mole; purchased from New England Nuclear Corp.) as the substrate and 10 mM ATP or 5 mM PEP as the phosphoryl group donor. Unfractionated crude extracts were used for the tests to avoid unwitting elimination of any essential component for glycerol phosphorylation. The phosphorylated product was separated from the unconsumed substrate by adsorption to a disk of diethylaminoethyl cellulose filter paper by a procedure already described (1) .
The results summarized in Table 1 show 114, 1973 unambiguously that the phosphorylation of glycerol catalyzed by both the extract of S. aureus and that of E. coli is dependent upon ATP rather than PEP. The reverse dependence is exhibited in the phosphorylation of mannitol, which is known to be mediated by the phosphotransferase complex in both gram-negative and gram-positive organisms.
It is now clear that mutations in the PEPphosphotransferase system can affect the utilization of two classes of carbohydrates. To the first class belong those compounds, as exemplified by mannitol, whose translocation and phosphorylation is stoichiometrically dependent upon the histidine-containing protein (HPr) system as the phosphoryl group donor. To the second class belong those compounds whose utilization depends on proteins whose induction is impeded by the lack of cyclic AMP in cells deficient in phosphoryl-HPr (cf. 8). Thus, in S. aureus, as in E. coli (1-3), failure in glycerol utilization associated with a deficiency of the phosphotransferase system is likely to be related to the latter phenomenon. This investigation was supported by grant GB8509 from the National Science Foundation, Public Health Service grant 5 RO1 GM11983 from the National Institute of General Medical Sciences, and grant AH69-991 from the American Heart Association.
